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The Africa Research In Sustainable Intensification for the Next Generation (Africa RISING) 
program comprises three research-for-development projects supported by the United States 
Agency for International Development as part of the U.S. government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING will create opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 
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Partners and their roles 
Name Abbreviation Ghana Mali Role/responsibility 
Association Malienne d’Eveil et de 
Developpement Durable 
1AMEDD  + On-farm field trials and household nutrition studies with ICRISAT 
Agricultural Development and Value 
Chain Enhancement Program 
ADVANCE II +  Assist with market linkages, joint demonstration of technologies 
Animal Research Institute ARI +  R4D on livestock production (sheep and goats) with ILRI 
Agricultural Technology Transfer 
Project 
ATT +  Assist with the introduction of new labor-saving technologies 
The World Vegetable Center AVRDC + + Lead R4D on vegetable production systems 
Centre d’Appui a l’Autopromotion 
pour le Developpement-ci-
apresaenommee 
1CAAD  + On-farm trials with ICRISAT, farmer mobilization 
Community-based Organizations CBOs + + On-farm implementation of R4D activities 
International Center for Tropical 
Agriculture 
CIAT +  Lead R4D on land and soil management 
Compagnie Malienne de 
Developpement des Textiles 
CMDT  + On-farm field trials with ICRISAT 
Crops Research Institute CRI +  Breeder seeds of improved cereals and legumes 
Food Research Institute FRI +  Household nutrition 
Grains and Legumes Development 
Board 
GLDB +  Production of foundation seeds 
Group de Recherches d’Action et 
d’Assistance pour le Developpement 
Communautaire 
1GRAADECOM  + On-farm field trials with ICRISAT, farmer mobilization 
Heifer International 1HI +  On-farm livestock production with IITA 
World Agroforestry Center ICRAF  + Lead R4D on agroforestry systems 
International Crops Research Institute 
for the Semi-arid Tropics 
ICRISAT + + Sorghum/milletgroundnut R4D with IITA and SARI 
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International Food Policy Research 
Institute 
IFPRI + + Baseline survey and monitoring and evaluation 
Institut d’Economie Rurale IER  + Socioeconomic and on-farm studies with ICRISAT 
International Institute of Tropical 
Agriculture 
IITA + + Project coordination and R4D research on cereallegumes. 
International Livestock Research 
Institute 
ILRI + + Lead R4D on livestock, especially ruminants 
Institute for Scientific and 
Technological Information 
INSTI +  Organize training and publish project document with IITA 
International Water Management 
Institute 
IWMI +  Lead R4D on water management 
Kwame Nkrumah University of Science 
and Technology 
KNUST +  Graduate student training and R4D on rural pig production 
Ministry of Food and Agriculture MoFA +  Scaling-out SI technologies and establishment of R4D platforms 
Ministry of Health MoH +  Household nutrition R4D with UDS and IITA 
Presbyterian Agricultural Services 1PRA +  SI technologies on soil fertility management with IITA 
Savanna Agricultural Research 
Institute 
SARI +  R4D on cereal-legume-veg. systems with IITA, ICRISAT, and 
AVRDC 
Seed Producers Association of Ghana 1SEEDPAG +  Production of certified seeds and training on seed production 
Soil Research Institute SRI +  R4D on integrated soil fertility management with IITA 
University for Development Studies UDS +  Graduate training and R4D on rural poultry and pig production 
Wageningen University, The 
Netherlands 
WU + + R4D on farming systems characterization and graduate training 








Achievements and lessons from Phase 1 of the Africa RISING project in West Africa (Ghana and 
Mali) which ended on 30 September 2016 and implemented work for the period April to 
September 2016 are reported.  
 
Research-for-Development activities were implemented with the Agricultural Technology 
Transfer, N2 Africa, and Cowpea and Groundnut Scaling projects in Ghana. 
 
Following the recommendations of the external review team, two additional Technology Parks 
were established in Mali. They are in Madina community in Bougouni and N’Golonianasso in 
Koutiala. Results from the following studies in Mali are presented: improving cereal-legume-tree 
production; feed and health options to improve village sheep and goat production; biophysical 
characterization of watersheds; determination of pasture biomass and grazing routes, and 
evaluation of the nutritional characteristics of cereal flours. 
 
Information presented from Ghana includes results of the following studies: monitoring 
adoption of sustainable intensification technologies, on-farm trials to identify and demonstrate 
crop (cereal, legume) varieties and good agronomic practices (fertilizer application, cereal-
legume rotations and intercropping) to intensify smallholder cereal-legume systems, feeding 
and health management practices to intensify small ruminant production, conservation of crop 
residues to reduce seasonal feed gaps, aflatoxin management, and assessment of dietary intake 
and nutritional status of pregnant women.  
 
Early September, USAID approved the extension of the Africa RISING Program for another 5 
years starting from 1 October 2016.  
 
The Gender Specialist for Africa RISING West Africa and East and Southern Africa submitted a 
proposal entitled “Achieving equitable benefits from sustainable agricultural intensification 
through more effective tools and metrics” in response to the DFID call “Sustainable Agricultural 
Intensification Research and Learning (SAIRLA)”. It was accepted and resulted in a contract 
signed in June 2016. It is aimed at evaluating how decision-makers can be enabled to better 
ensure that men, women, and the youth equally benefit from the introduction of sustainable 
intensification practices. Research will be conducted in Ghana and Mali from 2016 until 2019 in 
collaboration with University of Ghana, Michigan State University, and Lilongwe University of 
Agriculture and Natural Resources.  
Increasing the capacity of young scientists continued to be a focus of the project. Of the 20 
graduate students who are supervised or co-supervised by Africa RISING scientists, eight 
graduated.  
 
Nine papers were published in peer reviewed journals and four in workshop proceedings during 
the reporting period.  
 
In Ghana, partnership for the implementation of post-harvest research and development 
activities has to be strengthened. The functioning of the district-level R4D platforms remains a 






The Africa RISING project in West Africa (Ghana and Mali) is being implemented in 25 
intervention communities in the three northern regions of Ghana, and in nine villages in the 
Bougouni and Koutiala districts of the Sikasso Region in southern Mali.  
 
Africa RISING is expected to result in spill-over effects to other similar agro-ecological zones in 
the two countries and beyond. The 2015-2016 research year work plans have been 
implemented under five research themes: 
1. Partnerships and socio-economic assessment 
2. Intensification of cropping and integrated crop-livestock systems  
3. Intensive livestock production 
4. Land, soil, and water management 
5. Improving nutrition, food storage, value addition, and mycotoxin management. 
 
Phase 1 of the project (2012-2016) ended on 30 September 2016. Part 1 of this report presents 
a summary of aachievements and lessons from Phase 1. Work iimplemented under the three 

































Part 1: Achievements of Phase 1 and lessons 
learned 
1 Achievements 
Phase 1 activities were implemented under three research outputs, situation analysis, 
integrated systems improvement, and scaling and delivery. Capacity building and 
communication and learning were cross-cutting. Key achievements are presented in detail 
under Annex 1. 
2 Lessons learned 
Lessons were learned during the implementation of Phase 1 that will be the key to 
implementation of Phase 2. These include issues around partnerships, research management, 
capacity development, and budget utilization. 
 The R4D platforms at different levels are generally considered to play an important role 
in research priority setting and mainstreaming research outputs, not only for one 
particular project but for all research and development activities occurring within their 
constituencies. Africa RISING in its respective intervention districts in Ghana and Mali 
initiated such platforms together with the local authorities. The expectation was that 
these would gradually become independent from the project and recognize the value of 
their own existence, therefore being able to self-manage and raise funds for meetings 
and activities. So far, this has not happened and the platforms depend on facilitation 
and financial support from Africa RISING. Before we continue being fully engaged in 
these platforms and not just a member like many others, we need to better understand 
how they will ever fulfil their intended roles and become sustainable. If long-term 
sustainability is not very likely it would be better to set up less complex platforms 
around specific project interests for a limited period of time, something like multi-
stakeholder Interest Groups. We also learned that it is difficult to get the private sector 
involved in the platforms. We need to find out what would make them attractive to the 
private sector. 
 The Technology Parks are a suitable means for technology validation, awareness 
creation, farmer capacity building, and collective action. They provide an important 
meeting point where researchers and farmers work together, thus contributing to a 
better understanding of the research by the farmers and providing an opportunity of 
direct feedback from farmers to researchers. The communities have high interest in 
these Parks and there is a good sense of ownership, at least from those farmers 
participating actively in the trials. In addition, they are ideal for Farmer field days as a 
broad range of technologies can be demonstrated at one place.  
 Within the Technology Parks the project focused on validating crop-related 
technologies, neglecting the integration of technologies such as feeds in support of 
livestock intensification. This will be done in Phase 2 to make the Technology Parks 
more inclusive. 
 Including social scientists right from the beginning of the project could have helped   
biophysical researchers to have more integrated  approach, frame better systems 
research questions and  have a  gender-sensitive research planning and data collection. 
This will now be done in Phase 2. 
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 There is need to be more rigorous in the socio-economic assessment of technologies 
and consider different farmer typologies to come up with options that really work for 
specific farmers. 
 Research outputs need to be communicated more intensively to potential “clients” 
beyond the current Africa RISING project, i.e., to the development agencies so as to 
ensure that they reach a significant number of beneficiaries. 
 Involving national partners, particularly the leading national research institutions, is 
necessary for the sustainability of the research beyond the lifespan of Africa RISING. 
However, these institutions need a lot of technical, managerial, and infrastructural 
support that goes beyond the capacity of a single project. Here, a concerted action is 
needed by all actors that partner with these institutions to have a lasting impact. 
 The attachment of students to specific pieces of research is a cost-effective approach for 
the implementation of research activities and capacity building. However, there is need 
to provide basic equipment for graduate students to collect the relevant data for their 
dissertation research. 
 The placement of regional coordinators in Ghana and district coordinators in Mali 


































Part 2: Implemented work and achievements 
1 Situation analysis (Research Output 1) 
1.1 Socioeconomics of sustainable intensification (SI) 
1.1.1 Monitoring adoption of SI technologies promoted by Africa RISING in Ghana 
A survey was conducted to monitor the adoption of improved technologies promoted by Africa 
RISING. Farmers were stratified into two categories based on their involvements in the Africa 
RISING interventions: beneficiary farmers and non-beneficiary farmers. Beneficiary farmers 
were those who have directly benefited from AR interventions by hosting mother/baby trials, 
attending trainings, and receiving material provisions. Non-beneficiary farmers were the rest of 
the farmers residing in Africa RISING target villages/communities. The survey was conducted in 
two rounds. Sixteen Africa RISING intervention communities have been randomly selected for 
this purpose. A proportionate sampling procedure was applied to select farmers from the 
beneficiary group and control group in each community. A total of 468 households were 
interviewed using a structured questionnaire.  
 
The interviewed households had between 1 and 20 household members with the average size of 
7 people. A typical household was male-headed; females constituted only 11% of the household 
headship. The educational status of the respondents was generally low, i.e., 64% of the 
household heads didn’t attend any schooling. All interviewed households engaged in agriculture 
and more than 50% were engaged solely in agriculture. The distribution of households engaged 
in other livelihood options varied across the regions. The Northern region (27.5%) had a lower 
number of respondents with a secondary or an alternative means of livelihood than the Upper 
East Region (55%) and Upper West Region (48.8%). 
 
Cereal-legume intercropping: In the mixed intercropping practice, cereals and legumes were 
planted at random whereas in strip intercropping they were planted on alternate sets of rows. 
Although mixed intercropping is traditional, strip intercropping is a newly introduced practice. 
Farmers practiced intercropping on about 23% of their cultivated plots. Strip intercropping 
accounts for about 29% of the total number of plots. Most farmers (i.e., 87.7%) used their 
previous knowledge for mixed intercropping but depended on the advice given by the Africa 
RISING team to practice strip intercropping (72%). The ratio of cereal to legume ranged from 1:1 
to 8:1; 46% of the farmers followed the ratio as promoted by Africa RISING for strip 
intercropping, i.e., 2 rows of cereal and 2 rows of legume or 2 rows of cereal and 4 rows of 
legume. The reasons for not following the recommended practices are: lack of knowledge of the 
recommended spacing (50%), do not see the benefit of using the recommended spacing 
(23.7%), technically complicated (21.1%), and labor shortage (5.3%). 
 
Crop rotation: Cereal legume rotation was practiced by about 51% of farmers. Africa RISING 
contributed to about 46% of the total number of plots on which crop rotation was practiced. In 
the rest, farmers obtained information about this practice from extension agents (23%) or 




Improved seeds: Farmers (46%) used improved seeds. Notable among these are Obatampa, 
Okomsa, and Omankua for maize, Jasmine 65 for rice, Janguma for soybean, Apagbaal for 
cowpea, and Chinese for groundnut. Farmers were informed from four major sources: previous 
knowledge (43.4%), Africa RISING (28.4%), extension agents (13%), and other farmers (12.7%). 
In 60% of the cases, farmers used recycled seeds while Africa RISING contributed to 27% of the 
plots planted to maize. Farmers also purchased improved seeds either from input dealers (6.2%) 
or other farmers (5.4%). About 56% of the farmers had started using improved seeds in the past 
5 years (since the inception of Africa RISING) and about 77% in the past 10 years. However, 
there are some farmers who have had a lifelong experience of using improved seeds. 
 
Chemical fertilizers: Farmers used chemical fertilizers in more than 80% of the total plots 
operated in the season. NPK was the most common fertilizer used; others such as urea, sulphate 
ammonia, TSP, fertisol (organic fertilizer), and boostxtra were also used on some plots. The 
average fertilizer rate was about 74 kg/ha. About 62% believed that they used the 
recommended rate while the rest were not sure about it. About 42% fix fertilizer rates based on 
their previous knowledge while 36% were advised by the Africa RISING team. Extension agents 
were also important in 15% of the cases. The two commonly used application methods are 
dibbling method (43%) and side placement (38%). Broadcasting was also used (18%).  
 
Beneficiaries vs non-beneficiaries of Africa RISING: The percentage of farm plots on which 
chemical fertilizers were applied is higher among beneficiary than non-beneficiary households. 
Similarly, the percentage of farm plots cultivated with improved seeds is higher among 
beneficiary than non-beneficiary households (Fig. 1). The differences in both cases are 
statistically significant at 1% alpha level. However, there was no significant difference between 
the two groups with regard to intercropping and crop rotation. Beneficiary and non-beneficiary 
households differed in terms of the type of intercropping they practiced. In fact, strip cropping 
was mostly (i.e., by 94.2%) practiced by Africa RISING beneficiaries. This was expected, given 
that strip cropping is a new practice to the area. The result also showed that a few non-






Figure 1: Percentage of plots cultivated with sustainable intensification practices by farmers in 
Africa RISING in northern Ghana. 
1.1.2 Exploring a gender differential in the adoption of SI practices 
Africa RISING has been promoting sustainable intensification practices (SIPs) in three regions of 
northern Ghana (Northern, Upper West, and Upper East regions). The SIPs are promoted via 
participatory on-farm research approach to test, adapt, and disseminate them. The two major 
SIPs targeted to improve the cereal-based farming system are the use of improved seeds (e.g., 
Striga resistant and drought tolerant maize) and Soil Fertility Management (SFM). The latter SIP 
aims at improving yields and is mostly supported with chemical fertilizer and pesticides. The 
focus crop is maize. First, we examined if there are gender differences in the adoption of SIPs at 
the plot managed level, and secondly, we determined what other factors can affect the 
adoption. And finally, the impact of SIPs on maize yields and net income was estimated. 
 
The dataset from the adoption survey above was used. A multi-nomial endogenous treatment 
effects model was used. The model allows adoption of SIPs and their impact on maize yields and 
income to be examined in a joint framework. In addition, the model takes into consideration the 
interdependence of the adoption and selection bias caused by observed and unobserved 
characteristics. The model is divided into two sets of equations: choice of treatment module and 
outcome module. The former was used to examine the adoption decision whereas the latter 
with selection correction was used to estimate the impact of SIPs on yields and net incomes 
(Manda et al., 20151). Moreover, based on earlier studies (Di Falco and Veronesi, 20132; Kassie 
et al., 20083), a panel was constructed using plot-level information to control for unobserved 
characteristics that might affect the result. In addition, we applied Mundlak's (19784) estimation 
                                                          
1 Manda, J., Alene, A.D., Gardebroek, C., Kassie, M., Tembo, G., 2015. Adoption and Impacts of Sustainable Agricultural Practices on 
Maize Yields and Incomes: Evidence from Rural Zambia. Journal of Agricultural Economics. 
2 Di Falco, S., Veronesi, M., 2013. How can African agriculture adapt to climate change? A counterfactual analysis from Ethiopia. Land 
Economics 89, 743–766. 
3 Kassie, M., Pender, J., Yesuf, M., Kohlin, G., Bluffstone, R., Mulugeta, E., 2008. Estimating returns to soil conservation adoption in 
the northern Ethiopian highlands. Agricultural Economics 38, 213–232. 
4 Mundlak, Y., 1978. On the pooling of time series and cross section data. Econometrica: Journal of the Econometric Society 69–85. 
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approach to address household fixed effects. We achieved this by including the mean value of 
plot-varying explanatory variables. The approach was based on the assumption that the 
unobserved effects linearly correlate with the mean plot-varying explanatory variables (Manda 
et al., 2015). 
 
Four treatment levels were defined as follows: 1) M1S0, if farmer used improved varieties 
without SFM practices, 2) M0S1, if farmer used SFM practices without improved varieties, 3) 
M1S1, if farmer used both improved varieties and SFM practices, and 4) M0S0, if farmer used 
neither of the two. 
 
Table 1 presents summary statistics of the relevant explanatory variables and the results from 
the test of mean differences between male and female plot managers. Female and male plot 
managers differed for the following variables: age, farm size, group membership, extension 
services received, level of confidence in the skills of the extension officer, number of contacts 
with the extension officer, perception about soil characteristics, agro-ecological zones, and the 
source of information on SIPs. 
 
Table 1: Summary statistics on male and female field plot managers 
Variable Variable description All Male Female Difference 
      
Household characteristics 
AGE Average age of female and male in HH 22.76 22.45 24.48 -2.03** 
EDU 
Average years of education of female and 
male  3.30 3.28 3.38        -0.09 
HOUSIZE Household size, number 7.22 7.27 6.95         0.32 
 
Resources constraints and market access 
FARMSIZE Farm size, ha 0.51 0.53 0.42 0.11*** 
CREDIT 1=Credit is needed but cannot be obtained 0.23 0.24 0.23        0.00 
DISMRT Distance to market, minutes  55.46 56.22 51.37        4.85* 
LIVEOWN 1=Household owns livestock item 0.53 0.52 0.61       -0.09 
LANDTEN 1=Land owned by plot HH 0.99 0.99 0.99        0.00 
NEWSEED 1=Uses new seeds 0.79 0.79 0.77        0.02 
 
Social capital 
GRPMEM Number of associations the HH belongs to 0.91 0.9 0.95       -0.50* 
NUMTRD 
Number of traders the farmers knows and 
trusts 0.86 0.88 0.75        0.13 
EXTADVICE 1=Household receives extension advice 0.64 0.66 0.54        0.12** 
CONEXT 1=Confident about skills of extension worker 0.55 0.57 0.43 0.15*** 
NUMEXT Number of contacts with extension 2.34 2.46 1.69 0.77*** 
 
Shocks and Social insurance 
RAINDEX Rainfall index (1=best) 0.64 0.64 0.62        0.02 





PLOTDIST Plot distance from home, minutes     
GOODSOIL 1=Good fertile soil 0.70 0.71 0.66         0.05 
MODSOIL 1=Moderate fertile soil 0.28 0.27 0.31        -0.04 
LOWSOIL 1=Low fertile soil† 0.02 0.01 0.03        -0.02 
FLATSLOP 1=Flat slope 0.76 0.74 0.85        -0.11 
MEDSLOP 1=Medium slope 0.19 0.20 0.10         0.10** 
DEPSLOP 1=Depression slope† 0.05 0.06 0.04         0.01 
 
Agro-ecological zone 
GUISAVA 1=Guinea savanna† 0.77 0.77 0.73         0.04 
SUDSAVA 1=Sudan savanna 0.23 0.23 0.27        -0.04 
N  Number of observations 739 624 115  
Note: The difference between male and female was tested under the assumption of unequal variance. 
† 
Indicates the reference category.  
The final total sample consists of 739 plots and 462 households. 
The superscript***, **, and * denote statistical significance at the 1%, 5%, and 10% levels. 
 
Table 2: Mixed multinomial logit model estimates of adoption of sustainable intensification 
practices in northern Ghana. 
 
M1S0 M0S1 M1S1 
Coefficient SE Coefficient SE Coefficient SE 
Household characteristics 
     Female  -0.19 0.4 0.15 0.49 0.44 0.39 
AGE -0.02 0.02 -0.01 0.02 -0.05* 0.02 
Log(HOUSIZE) 0.47 0.38 -0.90** 0.43 0.08 0.39 
Education 0.03 0.07 0.15* 0.09 0.15* 0.08 
Resource constraint and markets 
    log(FARMSIZE) -0.13 0.21 0.43* 0.25 -0.10 0.21 
CREDIT -0.14 0.34 0.11 0.42 -0.10 0.34 
log(DISMRT) -0.15 0.23 0.25 0.28 0.02 0.22 
LIVESTOCK       0.68*** 0.3 0.52 0.35 0.56* 0.28 
LANDTEN -0.30 1.71 3.83* 1.57 1.76 1.32 
Social capital 
      GRPMEM -0.55 0.58 0.82 0.69 -0.94* 0.54 
NUMTRD 0.26** 0.13 0.08 0.17 0.27** 0.13 
EXTAVICE 0.17 0.46 0.63 0.52 -0.03 0.45 
CONEXT -0.17 0.45 0.73 0.52 0.17 0.44 
NUMEXT 0.08 0.07 0.03 0.52 0.01 0.08 
Newseed 0.78*** 0.32 -0.03 0.38 0.96*** 0.33 
Shock and social insurance 
     RAINDEX -0.23 0.29 -0.33 0.34 0.18 0.28 
GOVSUP -0.44 0.47 -0.34 0.58 -0.43 0.47 
Mundlak fixed effect 
     PLOTDIST 0.01 0.08 -0.18* 0.1 0.02 0.28 
GOODSOIL -0.76 1.03 -1.67 1.15 0.88 0.98 
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MODSOIL -1.34 1.05 -2.13* 1.14 0.72 0.99 
FLATSLOP 0.30 1.44 -2.15* 50 -1.91 1.39 
MEDSLOP -0.59 1.55 -1.58 1.52 -1.44 1.45 
Agro-ecological zone 
     SUDSAVA     -2.65*** 0.70 1.82*** 0.45 -0.10 0.43 
Instrumental variable 
     INFOR on SIPs -0.30 0.28 0.04 0.33 -0.45* 0.28 
CONTANT 1.25 2.87 -0.07 3.01 0.28 2.69 
Observation=674            Wald test:   𝜒2=765.59 ;p  >𝜒2   =0.000 
Notes: The baseline is farm households that did not adopt any SIPs. SE denotes robust standard error  
The final total sample consists of 402 households (farming maize) and 739 plots. Fixed effects at plot level are 
included. 
The superscript***, **, and * denote statistical significance at the 1%, 5%, and 10% levels 
 
The parameter estimates presented in Table 2 are from the first stage of the mixed multinomial 
endogenous treatment effects model. The base category was non-adoption, M0S0, with which 
the other SIPs were compared. The Wald test indicated that the models fit the data very well, 
i.e., the null hypothesis that the regression coefficients were jointly equal to zero was rejected, 
meaning that on the whole the explanatory variables had a strong influence on the households’ 
choice of SIPs and outcome variables. 
 
The results of the average treatment effect analysis showed that adoption of SIPs increased 
grain yield (Table 3). On average, the adoption of M1S0 increased maize yields by 95%, M1S1 also 
had a positive and significant effect (81%) on maize yields. However, no significant effect was 
found to be associated with the adoption of M0S1.  
 
With regard to farmers’ income, on average, farmers who adopted M1S1 had 68% more income 
than non-adopters followed by those who adopted M1S0 (50%). 
 
Table 3: Endogenous treatment effects of SIPs impact on maize yields and net income. 
SIP 
Log maize yield (kg/ha)   Log net income (GHS/ha) 
Coefficient SE   Coefficient SE 
M1S0 95% 0.19  
50% 0.17 
M0 S1 -14% 0.15  
-17% 0.16 
M1S1 77% 0.22  
68% 0.10 
Selection term  
    
 M1S0 -0.56*** 0.21  
-0.45** 0.21 
M0 S1 0.50*** 0.08  
0.46*** 0.13 
M1S1 -0.22 0.20   -0.40*** 0.06 
Notes: The baseline is farm households that did not adopt any SIPs. SE denotes robust standard error.  
The final total sample consists of 402 households (farming maize) and 739 plots, fixed effects at plot level are 
included. 
The superscript***, **, and * denote statistical significance at the 1%, 5%, and 10% levels. 
1.1.3 Inherent motivations and barriers to the adoption of SIPs in northern Ghana  
Farmers were interviewed on two key questions pertaining to their motivations and perceived 
barriers associated with adopting SIPs. Each general question was followed by a set of questions 
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in the form of a pre-defined 5-point Likert-scale (1=’strongly disagreed’ and 5=‘strongly agreed’) 
for the farmers to rate their responses. The mean rating scores for motivational items were 
more than 3 for most of the variables. There were statistically significant differences in the 
distribution of rating scores by the respondents. Comparatively, similar rating scores were 
observed more from respondents in Upper East and Upper West regions than from those in 
Northern region. For example, rating scores from respondents from Upper West and Upper East 
regions for the first-three ranked statements were not statistically significant. 
 
Exploratory factors analysis (EFA) on motivational items produced a three-factor model (Table 
4). The factors explained 50% of the variances within the dataset for this question. The first 
factor constituted easiness in implementing the technology, the rewards, and its contribution to 
household food security (Factor 1). The second constituted its contribution to diversification, 
less dependence on external (commercial) inputs, and its contribution to household nutrition 
(Factor 2). The third constituted environmental concerns, productivity objective, and income 
objective (Factor 3). Although economic concerns were behind the motivation to adopt SIPs, 
other concerns such as the environment, easiness to implement the technology and less 
dependence on external inputs are important issues for the farmers in their adoption decisions.  
 
The scorings for perceived barriers follow a similar pattern across regions. All the respondents 
rated items related to resource constraints very highly across the three regions, followed by 
items related to uncertainty in agricultural production. Comparatively, respondents in Upper 
East Region rated the statement ‘financial constraints’ higher than respondents in Northern 
Region. However, the statement about ‘concern with what the community might think of me’ 
received an equal rating from all respondents across the three regions. 
 
Table 4: Factor loading matrix of motivational items: three-factor model (n=278). 
Motivation items Factor 1 Factor 2 Factor 3 
Promotes crop diversification 0.19 0.59 -0.05 
Less use of commercial fertilizer -0.09 0.62 0.24 
Improves household nutrition  -0.02 0.80 -0.04 
Important for improving yield 0.39 0.35 -0.01 
Less labor as compared with old practices 0.25 0.30 0.12 
Important for reducing soil erosion on the field 0.22 0.37 0.20 
Concern for the environment -0.09 0.08 0.82 
Improves land productivity 0.10 -0.05 0.87 
Increases farm income 0.05 0.13 0.40 
Household gets enough food 0.60 -0.06 0.11 
Personally rewarding  0.92 0.01 0.00 
Easy for other farmers to adopt 0.59 0.06 -0.01 
    Eigen values 2.06 2.01 1.09 
Proportion of variance 0.17 0.17 0.16 
Cronbach’s alpha ( ) 0.73 0.73 0.75 
Note: Oblimin rotation was applied; missing data were replaced with mean value. 





The EFA on the data set produced a three-factor model, which explained 51% of the total 
variance within the data set (Table 5). The first factor constituted four interrelated items which 
could be labelled as ‘uncertainty’ (Table 5). This factor indicated that farmers were concerned 
that SIPs may not be practicable in the future. The second factor indicated that technology 
adoption could be affected by lack of support from immediate family members or from the 
wider community (lack of social support), and the third factor, called ‘resources constraints’ 
related to capacity building and finance. The three-factor model underscored the importance of 
risk and uncertainty associated with farm management in the three northern regions of Ghana. 
The results also showed the importance of the social environment in which farmers operate, 
which can either serve as an obstacle to adoption or encourage farmers to continually adopt 
SIPs in the future. 
 
Table 5: Factor loading matrix of constraints: three factors model (n=275). 
Constraints items Factor 1 Factor 2 Factor 3 
Financial constraints 0.03 0.05 0.61 
Lack of knowledge about future practicability 0.03 0.03 0.82 
Lack of support from family/ relatives -0.03 0.72 0.22 
Lack of community support 0.11 0.79 -0.07 
Concern with what the community might think me 0.38 0.24 -0.07 
Lack of future role model to continue the implementation 0.50 -0.14 0.17 
Not sure what will be the future gain 0.77 0.07 -0.02 
Lack of farmlands in the future to implement the 
technology 0.60 -0.07 0.01 
The fear about trying new things  0.76  0.01 0.04 
    Eigen value 2.00 1.31 1.22 
Proportion of variance  0.22 0.15 0.14 
Cronbach’s alpha ( ) 0.75 0.76 0.71 
Note: Oblimin rotation was applied and missing data was replaced with mean values. 
Factor loading >0.4 (highlighted in bold). 
 
1.1.4 Exploring the link between agricultural production diversity and dietary 
quality in Ghana 
A study was conducted to explore the effects of on-farm production diversity and crop 
productivity on the quality of households’ nutrition in the context of high market frictions that 
characterize the north of Ghana. The empirical analysis was based on data from the Ghana 
Africa RISING Baseline Evaluation Survey (GARBES), which was collected one season after the 
beginning of the program and includes detailed household and community-level information 
from the 25 intervention communities as well as from 25 control communities that were 
randomly selected within the same agro-ecological strata as the project communities. As a 
measure of dietary quality, a Dietary Diversity Score (DDS) was constructed, which counts the 
number of different food groups that were part of the households’ consumption during the 
seven days recall period of the survey (FAO, 20115; Swindale and Bilinsky, 20066)7. This index is 
                                                          
5 FAO, 2011. Guidelines for Measuring Household and Individual Dietary Diversity. 
6 Swindale, A., Bilinsky, P., 2006. Development of a universally applicable household food insecurity measurement tool: process, 




defined on a scale from 0 to 12 and has been found to be a good proxy of dietary quality, since it 
is highly correlated with both the variety of micro-nutrient intake and malnutrition rates 
(Arimond and Ruel, 20048; Arimond et al., 20109; Moursi et al., 200810; Savy et al., 200511). 
Agricultural production diversity is measured through two indices that mirror those of dietary 
diversity: a Production Diversity Score (PDS), counting the number of food groups produced, and 
a Production Diversity Index (PDI), counting the total number of agricultural items produced. 
Productivity is captured through the proxy of cereal yield.  
 
Since we expect both production diversity and productivity to be endogenous to dietary 
diversity, we employ an instrumental variables strategy. Production diversity is instrumented 
using the average number of plots per parcel cultivated by the household and is an indicator of a 
household’s interaction with farmers’ groups or extension services. Productivity is instrumented 
using an indicator of chemical fertilizer use and the indicator of interaction with farmers’ groups 
and extension services that is also used for production diversity. We employ three different 
estimators: IV using the two-stage least squares (IV-2SLS), IV using the generalized method of 
moments (IV-GMM), and Poisson-IV-GMM. The 2SLS model is a special case of the IV-GMM that 
can be applied when the error terms are independently and identically distributed. 
 
Table 6 presents the summary statistics of the variables of interest across geographic regions. 
Households in the sample consume an average of 7.5 food groups and 11.2 food items, while 
they produce an average of 2.5 food groups and 4.7 food items. The average cereal yield is of 78 
kg/ha, which is less than half of the national average of 1703 kg/ha12. The Upper West Region 
presents particularly low cereal yields (672 kg/ha) but has also the lowest measure of distance 
to daily markets (9 minutes compared with an average of 15 minutes). The three regions are 
significantly different from each other also in terms of the other socio-demographic aspects that 











                                                                                                                                                                             
7 The following 12 food groups are included to calculate household dietary diversity scores: cereals; white tubers and roots; legumes, 
nuts, and seeds; vegetables; fruits; meat; eggs; fish and fish products; milk and milk products; sweets and sugars; oils and fats; and 
spices and beverages. 
8 Arimond, M., Ruel, M.T., 2004. Dietary Diversity is Associated with Child Nutritional Status: Evidence from 11 Demographic and 
Health Surveys. J. Nutr. 134, 2579–2585 
9 Arimond, M., Wiesmann, D., Becquey, E., Carriquiry, A., Daniels, M.C., Deitchler, M., Fanou-Fogny, N., Joseph, M.L., Kennedy, G., 
Martin-Prevel, Y., Torheim, L.E., 2010. Simple Food Group Diversity Indicators Predict Micronutrient Adequacy of Women’s Diets in 5 
Diverse, Resource-Poor Settings. J. Nutr. 140, 2059S–2069S. doi:10.3945/jn.110.123414 
10 Moursi, M.M., Arimond, M., Dewey, K.G., Trèche, S., Ruel, M.T., Delpeuch, F., 2008. Dietary diversity is a good predictor of the 
micronutrient density of the diet of 6- to 23-month-old children in Madagascar. J. Nutr. 138, 2448–53. doi:10.3945/jn.108.093971 
11 Savy, M., Martin-Prével, Y., Sawadogo, P., Kameli, Y., Delpeuch, F., 2005. Use of variety/diversity scores for diet quality 
measurement: relation with nutritional status of women in a rural area in Burkina Faso. Eur. J. Clin. Nutr. 59, 703–716. 
doi:10.1038/sj.ejcn.1602135 













Main Variables of Interest         
Dietary Diversity Score (1-12) 7.78*** 7.02*** 7.45 7.53 
Dietary Diversity Index 11.3 11.75** 10.87** 11.23 
Production Diversity Score (1-9) 2.55 2.17*** 2.62*** 2.51 
Production Diversity Index 4.43*** 4.54** 5.26*** 4.74 
Yield of cereals(kg/ha) 888.23*** 707.44 672.13*** 781.09 
Time to the closest daily market (min) 18.53*** 16.55 9.10*** 14.91 
Controls         
AR participation 0.30*** 0.55*** 0.37 0.37 
Household size 9.93*** 6.45*** 7.91*** 8.61 
The head is female 0.08*** 0.30*** 0.19** 0.16 
The head is Christian 0.10*** 0.49*** 0.59*** 0.34 
The head is Muslim 0.85*** 0.05*** 0.31*** 0.52 
Number of females in the household 
excluding head 2.03*** 0.94*** 1.43*** 1.63 
Number of children in the household 2.04*** 0.90*** 1.22*** 1.55 
Age of the head 48.67* 47.88 47.00* 47.95 
Max males years of education in the 
household 5.76*** 7.13*** 6.37 6.21 
Max females years of education in the 
household 2.98*** 5.65*** 4.00 3.81 
Share of food consumption from own 
production 36.40*** 29.63*** 48.86*** 39.51 
Total land size (Ha) 4.01*** 1.68*** 2.76*** 3.16 
Non-agr. wealth index -0.02 -0.12* 0.06* -0.01 
Number of off-farm income sources 0.95 0.83** 1.05*** 0.96 
Average number of plots per parcel 1.54*** 1.51*** 2.29*** 1.79 
Interaction with farmers groups and 
extensions 0.72*** 0.77*** 0.55*** 0.67 
The household uses chemical fertilizer 0.84*** 0.76 0.72*** 0.78 
* significant at 10%; ** significant at 5%; *** 
significant at 1%         
 
The results of the main model are summarized in Table 7. The 2SLS and IV-GMM models pass all 
the standard tests: the two variables are indeed endogenous (Hausman Test), the instruments 
pass the weakness test (Kleibergen-Paap) and the over-identification test (Sargan-Hansen). The 
obtained coefficients are consistent across specifications and reflect our initial hypotheses: both 
production diversity and productivity contribute to the increase of dietary diversity.  Distance to 
markets decreases the dietary diversity of the household, as expected. As often found in the 
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literature (Doss, 200513; Duflo and Udry, 200414; Katz, 200715; Sraboni et al., 201416), the 
presence of females in the household has a positive effect on dietary outcomes, and especially 
so when the head is female. In addition, for both indicators of dietary diversity, the higher the 
educational attainment of adult females, the more diverse is the household diet; the 
educational attainment of adult males is significant only for the dietary diversity index and the 
magnitude of the effect is lower than that of female education. The number of children is also 
positively associated with dietary diversity and so is physical capital (assets, land, and income 
diversification), as expected. Program participation, on the other hand, did not have a significant 
impact on the dietary diversity of the beneficiary households. This result is not surprising since 
the food consumption data were collected only one season after the beginning of the program 
with a relatively short time lapse to have had any impact on nutrition. We expect that the 
impact of program participation on nutrition would be more visible over time as the 
technologies get up-scaled and participants develop skills on how to use them. We therefore 
plan to use data from subsequent surveys (e.g. GARBES midline survey, if implemented) to dig 
deeper into the effectiveness of the program in fostering dietary improvements. Finally, the 
larger the share of food consumption that comes from own production, the lower is dietary 
diversity. This is a confirmation of the finding that on-farm production alone is often not 
sufficient to achieve satisfactory levels of dietary diversity, despite its positive contribution to it 
(Rais et al., 200917). Farm diversification as a food security strategy needs to be associated with 
complementary measures. The regional heterogeneity that appeared in the summary statistics 
is confirmed in the regression results: households living in the Upper West Region have 












                                                          
13 Doss, C., 2005. The Effects of Intrahousehold Property Ownership on Expenditure Patterns in Ghana. J. Afr. Econ. 15, 149–180. 
doi:10.1093/jae/eji025 
14 Duflo, E., Udry, C., 2004. Intrahousehold Resource Allocation in Cote d’Ivoire: Social Norms, Separate Accounts and Consumption 
Choices 
15 Katz, E., 2007. Household Decisions, Gender, and Development: A Synthesis of Recent Research. Fem. Econ. 13, 117–120. 
doi:10.1080/13545700601075203 
16 Sraboni, E., Malapit, H.J., Quisumbing, A.R., Ahmed, A.U., 2014. Women’s Empowerment in Agriculture: What Role for Food 
Security in Bangladesh? World Dev. 61, 11–52. doi:10.1016/j.worlddev.2014.03.025 
17 Rais, M., Pazderka, B., van Loon, G.W., 2009.  Agriculture in Uttarakhand, India—Biodiversity, Nutrition, and Livelihoods. J. Sustain. 




Table 7: Results of the main model 
  Dietary Diversity Index Dietary Diversity Score (1-12) 
  2SLS IV GMM 
POISSON IV 
GMM 
2SLS IV GMM 
POISSON IV 
GMM 
Production Diversity Index / Production Diversity 
Score 
1.558*** 1.504*** 0.128*** 1.011*** 0.982*** 0.128*** 
  (0.353) (0.346) (0.031) (0.276) (0.275) (0.038) 
Log of cereal yield 3.099*** 3.284*** 0.358*** 1.126** 1.203** 0.182** 
  (0.948) (0.918) (0.119) (0.473) (0.467) (0.079) 
Time to the closest daily market (min) -0.022*** -0.021*** -0.002*** -0.013*** -0.013*** -0.002*** 
  (0.007) (0.007) (0.001) (0.003) (0.003) (0.000) 
AR participation -0.105 -0.148 -0.002 -0.058 -0.086 -0.009 
  (0.315) (0.311) (0.029) (0.156) (0.154) (0.022) 
Household size -0.301*** -0.296*** -0.028*** -0.124*** -0.123*** -0.017*** 
  (0.086) (0.086) (0.008) (0.038) (0.038) (0.006) 
The head is female 1.789*** 1.732*** 0.148*** 0.768*** 0.742*** 0.099*** 
  (0.426) (0.420) (0.042) (0.209) (0.207) (0.030) 
The head is Christian 0.107 0.147 0.025 0.285* 0.298* 0.045** 
  (0.503) (0.500) (0.046) (0.165) (0.164) (0.023) 
The head is Muslim 0.074 0.049 0.019 0.411** 0.397* 0.060** 
  (0.551) (0.550) (0.054) (0.204) (0.204) (0.029) 
Number of females in the household excluding head 0.247** 0.220* 0.014 0.090 0.071 0.007 
  (0.122) (0.117) (0.011) (0.059) (0.056) (0.008) 
Number of children in the household 0.390** 0.398** 0.038** 0.128* 0.146** 0.021* 
  (0.165) (0.165) (0.017) (0.075) (0.073) (0.012) 
Age of the head -0.009 -0.008 -0.001 -0.010** -0.009** -0.001** 
  (0.010) (0.010) (0.001) (0.004) (0.004) (0.001) 
Max males years of education in the household 0.058** 0.064** 0.006*** 0.005 0.010 0.002 
  (0.027) (0.026) (0.002) (0.013) (0.012) (0.002) 
Max females years of education in the household 0.083*** 0.080*** 0.008** 0.034** 0.031** 0.005* 
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  (0.031) (0.030) (0.003) (0.015) (0.015) (0.002) 
Share of food consumption from own production -0.038*** -0.038*** -0.004*** -0.010** -0.010** -0.001** 
  (0.010) (0.010) (0.001) (0.005) (0.005) (0.001) 
Total land size (Ha) 0.055 0.046 0.008 0.097*** 0.093*** 0.013*** 
  (0.094) (0.094) (0.008) (0.035) (0.035) (0.004) 
Non-agr. wealth index 0.450** 0.406* 0.016 0.282*** 0.262*** 0.029** 
  (0.223) (0.215) (0.023) (0.092) (0.090) (0.013) 
Number of off-farm income sources 0.292* 0.291* 0.025 0.119 0.126 0.016 
  (0.177) (0.177) (0.017) (0.089) (0.089) (0.012) 
a1==Upper East region -0.607 -0.552 -0.037 -0.430 -0.414 -0.057 
  (0.821) (0.818) (0.077) (0.360) (0.360) (0.055) 
a1==Upper West region -1.295** -1.080** -0.066 -0.267 -0.190 -0.012 
  (0.542) (0.467) (0.049) (0.250) (0.238) (0.034) 
Constant -12.904** -13.990** -0.282 -1.204 -1.672 0.644 
  (5.986) (5.823) (0.772) (2.963) (2.927) (0.499) 
Obs 1,222 1,222 1,222 1,222 1,222 1,222 
Note:  .01 - ***; .05 - **; .1 - *; 
Fixed effects for regions included. Reported are robust standard errors clustered at the village level. Instruments for production diversity and maize yield: Ave. plots per parcel, 






1.1.5 Gender evaluation 
A gender evaluation of Africa RISING’s activities in northern Ghana was conducted. There were 
four broad investigation areas: 
 Gender differences in the criteria farmers use to evaluate the suitability of new agricultural 
practices; 
 The impact of gendered access to, and control over, productive resources on the adoption 
or rejection of agricultural practices introduced by Africa RISING; 
 The potential of female and male farmers to adapt agricultural practices introduced by 
Africa RISING; and 
 Gender differences in accessing information and learning about agricultural practices in the 
study communities. 
 
Findings show that farmers’ main criteria for evaluating crop varieties were the place of the crop 
in family meals, position in agricultural production, market value, and ability to withstand 
unstable weather conditions and pests. Moreover, the potential to increase yields and the 
suitability for cultivation of multiple crops on a piece of land mattered. The adoption of high 
yielding, short maturing maize was most dramatic for women since it reduced their dependence 
on men. Access to community- based resources such as land, labor, storage, and markets were 
gendered. The same held true for externally based resources such as capital or credit, 
technology, and extension services. Limited access to larger plots of land constrained women’s 
ability to scale up from baby trials.   
 
Only few cases were observed of the adaptation of Africa RISING’s practices. Respondents either 
did not see the need to do so or technical officers did not permit it. Men reported altering the 
number of rows cropped with cereals and legumes and changing fertilizer application. In terms 
of access to information and learning, women were generally more eager to learn about 
innovations because of their meal provisioning roles. Women were more likely to gain 
information from sources that rely on interactive human contact while males had a broader 
variety of sources including input dealers, extension officers, radios, mobile phones, and lead 
farmers. Domestic chores, costs of obtaining information as well as restrictive husbands 
frequently limit women’s opportunities for learning. Dissemination approaches for Africa 

















2. Integrated systems improvement (Research 
Output 2) 
2.1 Improving cereal-legume-vegetable-tree cropping systems 
2.1.1 Improving cereal-legume cropping systems in Ghana 
A total of 180 trials were established in four community-based Technology Parks in each of the 
three regions (60 trials per region) from June to August, 2016. The trials included maize-cowpea, 
maize-groundnut, and millet-groundnut strip cropping, as well as cowpea living mulch. A 
preliminary survey by the Groundnut Scaling project found that farmers in the three regions 
were using different planting densities and phosphorus (P) application rates for the same 
varieties. Therefore, a joint Africa RISING-N2 Africa-Groundnut Scaling project trial was initiated 
to identifying appropriate plant spacing, planting densities, and P rates for the various varieties. 
 
In addition, large-scale on-farm trials were established to monitor the effects of residue 
management on crop, soil, and livestock productivity in different cereal-legume strip cropping 
systems in all three regions. Figure 2 shows the number and distribution of the on-farm trials by 
gender in the Northern Region. 
 
 
















Figure 2b: Number of on-farm trials by district and trial type in the Northern Region, Ghana. 
2.1.2 Improving productivity of cereal-legume-vegetable-tree cropping systems in 
Mali 
A trial was initiated to understand the physiological functioning and yield potential of sorghum 
varieties (Soumba, Fadda, and Tieble) under different fertilizer regimes, organic (poultry and 
cow dung) and inorganic (Diammonium phosphate). A split-plot design with three replicates was 
used. The collected data will be used for cropping system simulations under contrasting 
environmental and management conditions using APSIM and DSSAT models.  
 
The groundnut program conducted on-farm Participatory Variety Selection (PVS) trials and 
variety demonstrations in both Koutiala and Bougouni districts in the nine intervention villages. 
The PVS focused on enhancing the production capacities of groundnut producers, who are 
mostly women. Volunteer women farmers were organized into groups and trained on 
techniques for the cultivation of groundnut, installation of on-farm trials, post-harvest 
management, and management of aflatoxin. The two local NGOs, CAAD and GRAADECOM, were 
part of the implementation. 
 
Monitoring of flowering and fruiting of four indigenous fruit tree species (Adansonia digitata, 
Tamarindus indica, Vitellaria paradoxa, and Ziziphus mauritiana) and intensive leafy vegetable 










2.2 Intensifying livestock and integrated crop-livestock 
production systems 
2.2.1 Intensifying livestock production in Ghana 
Testing feed and health options to intensify village sheep and goat production in Ghana 
Monitoring of feed and health interventions in nine priority intervention communities continued 
during the reporting period in northern Ghana: Duko, Botingli and Tibali in Northern Region; Gia, 
Nyangua and Sambologo in the Upper East Region; and Guo, Passe and Zanko in the Upper West 
Region. Two treatments were compared with farmers’ practice in each community. The monthly 
monitoring of small ruminant flocks in the experiment continued throughout the reporting 
period. Ten rounds of data collection and treatment application involving 90 households were 
completed. Staff from the Veterinary Services Division in each region vaccinated sheep and 
goats against Peste des petits ruminants (PPR) in 6 out of the 9 communities receiving the health 
intervention between April and July, 2016.  
 
About 7,000 sheep and goats were covered by the vaccination campaign (Table 8). The main 
effects of treatment, region, species, and sex on growth rate are presented in Table 9. Growth 
rates of sheep and goats receiving both health and feed treatments were faster than of those 
receiving only the health treatment. Animals in the Upper East Region had faster growth rates 
than in the Upper West and Northern regions; male animals grew faster than females. 
 
Table 8: Number of households and small ruminants covered in the vaccination campaign. 
   Animals vaccinated 
Region Community Household Sheep  Goats  Total 
Northern       
 Duko 43 314 400  
 Tibali 24 288 55  
 Sub-total 67 602 455 1,057 
      
Upper East      
 Gia 116 1030 860  
 Sambologo 242 1143 1752  
 Sub-total 358 2173 2612 4,785 
      
Upper West      
 Guo 23 233 194  
 Zanko 26 121 316  
 Sub-total 49 354 510 864 
      









Table 9: Feed and health management effects on growth of sheep and goats in northern Ghana. 
Item n1 Average daily gain (g) P value 
Overall 1206 47.231.35  
    
Treatment   0.0001 
Feed and health 519 55.92.64a  
Health only 292 43.11.77b  
Control 398 39.31.69b  
    
Region   0.0001 
Northern 665 45.341.76b  
Upper East 286 58.243.46a  
Upper West 255 40.261.92b  
    
Species   0.0001 
Sheep 762 52.021.90a  
Goats 444 39.281.58b  
    
Sex   0.0001 
Male 467 55.032.1a  
Female 738 42.441.7b  
1
n=number of observations. 
2
Means in a column with different superscripts are significantly different at the 99% level of probability. 
 
Conservation of crop residues to fill the dry season feed gap in Ghana 
On-farm and on-station studies were conducted to assess the effects of the various methods of 
crop residue conservation introduced to farmers on the growth performance of sheep. The on-
farm studies included conservation and utilization of cassava peels and groundnut haulms. 
Following a successful training of farmers on conservation by ensiling, approximately 6000 kg 
each of fresh groundnut haulms and cassava peels ensiled during the demonstrations were fed 
to 45 sheep owned by crop-livestock farmers in a completely randomized design to assess the 
effects of ensiling on growth performance of sheep. Fermentation characteristics of the ensiled 
cassava peels were assessed by the use of mini-silos whereas the growth performance 
experiments were conducted using the large silos.  
 
Conservation of groundnut haulm as hay or silage affected the chemical composition and 
microbial populations (Table 10). The trajectory fermentation as evidenced by the pH decline 
indicated that the silage was well fermented (Fig. 3). The pH, lactic acid, bacteria, and mold 
population differed (P<0.05) between dried and ensiled cassava peels (Table 11). Average daily 
gain of sheep was not affected (P>0.05) by supplementing either with a diet containing dried or 










Table 10: Chemical and microbial compositions (mean ± SD) of groundnut haulm conserved as 















DM (g/kg DM) 390.9 ± 24.1 937.1 ± 33.60 301.3 ± 0.1 
pH 6.5 ± 0.60 6.7 ± 0.09 5.2 ± 0.08 
Chemical composition (g/kg  DM)   
Water-soluble carbohydrates(mg/kg) 21.4 ± 03.60 19.1 ± 0.92 17.3 ± 1.12 
Crude protein 161.2 ± 11.23 155.1 ± 1.10 145.3 ± 0.2 
Neutral detergent fiber 540.0± 20.11 509.1 ±23.10 521.3 ± 4.21 
Acid detergent fiber 
465.2 ± 9.81 
521.0 ± 44.11 
472.2 ± 
20.12 
Ammonia-N (g/kg of total N) 16.1 ± 0.22 70.6 ± 0.03 170.3 ± 0.19 
Lactic acid ND 9.5 ± 1.29 16.5 ±  0.19 
Acetic acid 1.8 ± 0.10 10.1 ± 1.13 28.0 ± 0.11 
Propionic acid ND 8.0 ± 0.13 14.0 ± 0.07 
Butyric acid ND 10.0 ± 0.11 21.0 ± 0.81 
Lactic:acetic – 0.94 ± 1.15 0.95 ± 0.32 
Microbial populations (Log10 CFU/g DM)   
Lactic acid bacteria 4.6 ± 0.58 5.8 ± 0.35 6.6 ± 0.21 
Molds  3.7 ± 1.90 6.0 ± 1.28 7.1 ± 0.97 
Yeasts  4.9 ± 2.11 6.5 ± 0.79 7.2 ± 0.95 
ND, below limits of quantification 
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Table 11: Fermentation characteristics of dried or ensiled cassava peels (on-farm studies). 
Item Dried Ensiled SEM P-value 
pH 6.2 4.2 0.029 <.0001 
Ammonia N (g/kg) 0.48 1.12 0.365 0.229 
Lactic acid bacteria (log CFU/g DM)   5.4 6.4 0.256 0.014 
Yeasts (log10 CFU/g DM)  6.5 6.7 0.272 0.474 
Molds (log10 CFU/g DM) 5.4 6.4 0.164 0.011 
SEM: Standard error of least square means. 
 
 
Table 12: Effects of ensiling or drying groundnut haulms on growth performance of sheep after 
56 days of supplementary feeding (on-farm studies). 
Parameter Control Dried Ensiled SEM P-value 
Initial weight (kg) 11.28 10.35 11.13 0.627 0.480 
Final weight (kg) 14.62 15.7 15.35 0.453 0.289 
Weight gain (kg) 3.87 4.23 4.78 0.223 0.068 
ADG (kg/day) 0.094 0.08 0.09 0.009 0.639 
DM intake (kg/day) - 0.18 0.15 0.148 0.337 
 
 
Table 13: Effects of drying or ensiling cassava peels on growth performance of sheep 
supplemented with a diet containing dried or ensiled cassava peels for 56 days (on-farm 
studies). 
Item Control Dried Ensiled 1SEM 2P-value 
DMI (g/day) - 0.175 0.231 0.042 0.414 
Initial weight (kg) 11.3 12.6 12.1 0.916 0.632 
Total weight gain (kg) 3.7b 5.2a 5.4a 0.181 0.008 
Final weight (kg) 15.9b 17.3a 17.4a 0.205 0.017 
Average daily weight gain (g/day) 89.3 92.7 96.4 4.286 0.479 
1
SEM: Standard error of least square means. 
2
P-value: probability that least square means are different (P < 0.05). 
 
2.2.2 Testing feed and health options to intensify village sheep and goat 
production in Mali 
The trial on feed and health interventions for improved small ruminant production in Ghana was 
pilot-tested in Mali. Sirakele and Zanzoni communities in Koutiala were selected for the pilot 
testing with 20 households in each community. The feed-health intervention takes place in 
Sirakele with Zanzoni as control. One hundred and eighty-four sheep and goats of the selected 
households in Sirakele were vaccinated against Pasteurelosis and PPR and were dewormed. The 
sheep and goats of the selected households in both communities were weighed at the beginning 
of the study and monthly thereafter. The experimental animals are offered 300 g of 







2.3 Improving land, soil and water management 
2.3.1 Improving land, soil and water management in Mali 
 
Establish and characterize watersheds for integrated research in Mali 
New sets of run-off and erosion monitoring devises were installed to improve the accuracy of 
data monitoring in the existing experimental sites in the Technology Parks of Koutiala and 
Bougouni. Monitoring stations were extended, and run-off and erosion monitoring stations 
were established in the two new Technology Parks in Madina and N’Golonianasso. Water 
samples for all the rain events were taken to the Soil Plant and Water laboratory at IER for 
nutrient content analysis. 
 
Determine pasture biomass at village level and map grazing itineraries in Mali 
Herd tracking by GPS continued in Sibirila and Dieba. These data will be used in conjunction with 
biomass assessment data to estimate the supply and demand for grazing resources. A partial 
plant species list was acquired and plans made for completion of species identification. Final soil 
and plant data from biomass assessment were cleaned and analysis has started. A manuscript 
entitled Ecosystem services from rangelands in southern Mali is in preparation to be submitted 
to Rangeland Ecology and Management Journal by the end of 2016. 
2.3.2 Improving land, soil and water management in Ghana 
Trials to monitor soil losses, nutrient movements, and soil moisture variation continued. A 
manuscript on the evaluation of the effectiveness of land and soil conservation structures to 
mitigate soil losses, nutrient losses, and conserve moisture was drafted. 
2.4 Improving household nutrition 
2.4.1 Assessment of dietary intake and nutritional status of pregnant women in Ghana  
Information regarding how dietary diversity is related to the anaemia status of pregnant women 
is yet to be determined in rural areas of northern Ghana. A study was conducted to assess the 
relationship between dietary diversity and nutritional status of pregnant women belonging to 
different socioeconomic conditions in the intervention communities.  
 
Structured questionnaires were used to collect data on socio-demographics, anthropometry, 
and dietary intake on a sample of 400 pregnant women. The mid-upper arm circumference 
(MUAC) and anaemia status were used to assess their nutritional status. Multiple regression 
analysis was performed to examine the associations. 
 
The mean dietary diversity score (DDS) of the study population from ten food groups was 
4.2±1.5. Based on the new minimum dietary diversity for women (MDD-W), dietary scores were 
further classified into low and high diversity. Of the 400 women, 46.1% met MDD-W. The 
prevalence of underweight (MUAC, <25.0 cm) was 28.8%. The mean haemoglobin concentration 
among the pregnant women was 10.1g/dl ± 1.40, and prevalence of anaemia (haemoglobin level 
<11g/dl) was 70.0%. The independent predictors of haemoglobin concentration were maternal 
educational attainment, gestational age, frequency of attendance at the antenatal clinic (ANC), 




Irrespective of socio-economic status, MDD-W was not associated with anaemia among 
pregnant women resident in the rural areas of northern Ghana. The study findings suggest 
anaemia was higher with increased gestational age and lower educational level. This implies the 
need to target interventions to these vulnerable groups of women. Furthermore, making early 
and timely visits to the ANC would help to lower the prevalence of anaemia among pregnant 
women in northern Ghana. 
 
2.4.2 Evaluation of nutritional characteristics of cereal flours in Mali  
Studies on the nutritional, physical, and sensory properties of different kinds of couscous made 
with malted flour were initiated in three separate trials. The treatments were as follows: malted 
maize flour couscous, malted maize flour couscous + leafy vegetables (moringa), and normal 
maize flour couscous in Trial 1; malted sorghum flour couscous, malted sorghum flour couscous 
+ leafy vegetables (moringa), and normal sorghum flour couscous for Trial 2; and malted millet 
flour couscous, malted millet flour couscous + leafy vegetables (moringa), and normal millet 
flour couscous for Trial 3. Laboratory and data analyses are ongoing. 
 
2.4.3 Aflatoxin management 
 Campaigns to raise awareness reached more than 500 farmers, 20 agriculture extension 
officials in 10 districts across five regions, key personnel from the Ministry of Food and 
Agriculture (MOFA), the public sector (e.g., The Ghana Export Promotion Authority), 
international agencies (The World Food Program), the private sector (SPRING Ghana), 
and the Kwame Nkrumah University of Science and Technology (KNUST). 
 
 Aflasafe GH01 and Aflasafe GH02 (14 t of each) were produced in the IITA Aflasafe 
Manufacturing Plant for large-scale field efficacy trials in Ghana. Aflasafe GH01 is a 
regional product for West Africa containing VCGs/haplotypes that are distributed in one 
or more of the following countries: Benin, Burkina, Democratic Republic of Congo, Ivory 
Coast, Kenya, Mozambique, Nigeria, Senegal, Tanzania, and Zambia. Aflasafe GH02 is a 
product consisting of VCGs/haplotypes found only in Ghana at present. Aflasafe GH01 is 
the first product containing VCGs/haplotypes co-distributed in more than one country 
and is being deliberately promoted as a regional product. 
 
 Both products, Aflasafe GH01 and Aflasafe GH02, are being tested for the second year of 
field efficacy evaluation trials in both the Middle Belt and Northern sector of Ghana. 
Trials are currently being harvested. Once harvested, aflatoxin concentrations will be 
determined and microbiological analyses will be conducted in crop samples to monitor 
frequencies of the strains from which each product is composed. These activities will be 
conducted during the first half of 2017. Data will be summarized and analyzed, and a 
dossier for the registration of both products will be submitted to the Environmental 
Protection Agency of Ghana (EPA) during the second half of 2017. It is expected to have 
both products registered with EPA by the end of 2017.  
 
 An action plan for the inspection and monitoring of Aflasafe efficacy trials by Ghana’s 
EPA was set up. The EPA has been updated on the schedule for Aflasafe field trials and 




 Twelve agricultural extension agents (AEAs) and over 400 maize and groundnut farmers 
were trained on good agricultural practices, the mode and rate of Aflasafe application as 
well as crop and soil sampling techniques. Among the trained participants there were 
two female AEAs and 190 female farmers.  
 
 Collaborations were established with national partners (KNUST, PPRSD, and MoFA) and 
regulatory authorities (EPA) for supporting awareness creation, movement of Aflasafe 
products across borders, inspection of field efficacy trials, and strengthening of national 
advocacy coalitions to facilitate the process of Aflasafe registration. The EPA of Ghana 
was consulted on the registration process of Aflasafe biopesticides in Ghana. EPA will 







































3 Capacity building 
Group and individual training were integral part of the project activities during the reporting 
period. Of a total of 26 graduate students (17 MSc and 7 PhD) attached to the project, eight 
have either graduated or defended their dissertation research (Table 15). 
 
As part of efforts to improve animal health monitoring and complement the efforts of 
mainstream veterinary personnel, eight farmers (one female and seven male) were identified 
and trained in the Northern Region of Ghana as community animal health workers (CAHWs) by 
the Veterinary Services Division. A total of 183 farmers in Koutiala and 158 in Bougouni were 
trained on groundnut productivity enhancement. 
 
A 3-day workshop was organized for Executive Committee members of the six research-for-
development platforms in the three northern regions of Ghana. The workshop was designed to 
engage participants to discuss and identify methods, approaches, and tools used to facilitate, 
communicate, and monitor their platforms based on an experience from Africa RISING and 


































4 Project implementation issues 
The functioning of the R4D Platforms in Ghana without too much intervention by the project 
remains an issue. No meetings have taken place during the reporting period and initial 
momentum might get lost. With the support from the Africa RISING Project in the Ethiopian 
Highlands, a training for the platform management teams was organized in June 2016, yet no 
meetings of the Platforms have taken place after the training. We will look into the leadership 
and also consult with the Humidtropics CRP to learn from their approach to successful R4D 
Platforms.  
 
No activities were implemented in Ghana regarding the improvement of maize shelling and 
drying using mechanical equipment. The equipment is available but there were no suitable staff 
to conduct field demonstrations. The initial idea was to get support from the Africa RISING post-
harvest team in Tanzania for the entire post-harvest component of the program. However, this 
did not materialize owing to their already high workload. No suitable national staff could be 
identified in time for the post-harvest season. The search process will continue, not only for a 
specialist to demonstrate the mechanical equipment but also for a leader of the entire post-
harvest component.  
 
Managing of farmers’ expectations in Ghana has been difficult. Farmers released their land in 
the previous season but were not willing to release it in this season, citing lower compensation 
gains from the project. One of the measures that need to be explored is the use of dedicated 
permanent pieces of land per community for Africa RISING activities. These would serve as 
Technology Parks in the communities from which these lands are acquired  and also provide 
continuity of research activities and the scientific integrity of the work. 
 
Weather stations in Ghana vandalized: we found that for one of the communities, Nyangua, 
components of the weather station are missing, specifically the wind vane. This seems to have 
been a petty theft issue. The project team is having discussions with the communities on how 
best to proactively handle this and avoid future occurrences. 
 
Water logging conditions at different sites in Ghana: some sites are experiencing water logging 
conditions which is resulting in poor crop performance, specifically in Bonia and Nyangua. For 
these sites, the soil and water conservation interventions were not reinforced, considering the 
soil conditions, and most probably the best viable intervention would be the use of contour 
ridges. There is need for applied research on water management on-farm, especially during the 
rainy season. 
 
In Mali, one of the partner NGOs in Bougouni, MOBIOM, has collapsed. The organization was 
acting as a farmers’ organization. After their collapse, there was no payment to field facilitators 
and they decided to stop working. An extraordinary R4D platform meeting was organized in the 
presence of the District Chief to find a solution. ICRISAT agreed to assume the unpaid staff cost 
and the field facilitators agreed to mobilize farmers for the various components of the Africa 
RISING field program. The field facilitators are now assembled under a new local farmers’ 






5 Synergies with other USAID funded projects 
5.1 Mali 
5.1.1 Africa RISING’s large-scale diffusion of technologies for sorghum and millet 
systems (ARDT_SMS) 
The project held its first Steering Committee meeting on 5 April, 2016. However, the Africa 




Objective 1: Enhance male and female farmers’ knowledge of new sorghum and millet 
production technologies in selected Feed the Future (FtF) communities of Mopti and Sikasso 
regions of Mali.  
 117 Trainings of Trainers (ToT) have been organized in Mopti and Sikasso regions; 
 Farmer field schools were initiated by 908 facilitators who were trained with support from 
field staff and have reached 55,866 farmers; 
 376 extensionists were trained in good agricultural practices for both millet and sorghum; 
 More than 9100 farmers have visited inputs fairs;  
 In total, 23,847 ha are currently covered by improved technologies;  
 618 compost pits were made to improve soil fertility in 58 communes in both Mopti and 
Sikasso regions. 
 
Objective 2: Facilitate male and female farmers’ access to sorghum and pearl millet production 
technologies to strengthen the sorghum and millet value chains in the FtF target areas. 
 
To facilitate the adoption of new hybrids and open-pollinated varieties (OPVs) of sorghum, 1230 
demonstration plots have been established in Sikasso Region.  
To increase the awareness of producers, the project trained radio presenters from seven rural 
partner radio stations to enable them to play an important role in information dissemination of 
technologies pertaining to millet and sorghum commodities. Across the seven local radio 
stations 4,491 radio sessions were diffused for a total of 23,338 minutes. 
The distributed seeds have been treated with Apron Star. With our local partners based in Mopti 
and Sikasso, Société Générale d’Agrochimie (SOGEA), we were able to procure Apron Star both 
for local groups of farmers and for individuals. 
 Table 14 shows achieved results versus targets per indicator. 
 
The project received additional funding for one year to work with the US-based company 
SPROXIL that provides a consumer SMS and App product verification service to help consumers 
avoid purchasing counterfeit products, in this case, agro-inputs.  
 
While the ARTD_SMS project is disseminating sorghum hybrids and varieties validated under 
Africa RISING, no other technology has so far taken up by the project. This issue has been raised 
by the Africa RISING Manager and plans have been made to include more Africa RISING 
technologies, such as dual purpose sorghum varieties, soil and water management practices, 
agronomic practices, and nutrition enhancing technologies. 
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Table 14: Indicators, targets, and actual results for the reporting period. 
Indicators’ statement Type of 
indicator 
Targets Achievement Percentage 
Achievement 
Comments 
EG.3-9: (4.5-2) Number 
of full-time equivalent 
(FTE) jobs created with 
USG assistance (RAA) 
Outcome 50 41 82% Most of created jobs were 
for far less than the 
accepted time because 
they are related to the 
farming activities. 
EG.3.2-1: (4.5.2-7) 
Number of individuals 
who have received USG-
supported short-term 
agricultural sector 
productivity or food 
security training (RAA) 
(WOG) 
Output 19,500 20,546 105% 
 
EG.3.2-4: (4.5.2-11) 














Output 100 721 721% This indicator combines 
many categories. That is 
why the results are quite 
high. 
EG.3.2-17: (4.5.2-5) 
Number of farmers and 
others who have applied 
improved technologies 
or management 
practices with USG 
assistance (RAA) (WOG) 
Output 40,000 53,977 135% Farmers are very happy 
with the results they have 
seen within FFS and 
demonstration plots. That 
why they have applied 
new technologies without 
hesitation. 
EG.3.2-18: (4.5.2-2) 


























with USG assistance 
(RAA) (WOG) 
Outcome 
250 300 120% 
The number of farmers 
that applied new 
technologies has increased 
due to the interesting 
results they have seen in 
the FFS and demonstration 
plots. 
 
5.1.2 Livestock Technology Scaling 
The feed-health interventions package for improved small ruminant production developed by 
Africa RISING project in Ghana is one of the livestock technologies to be scaled up by a new 
project funded by USAID Mali on Livestock Technology Scaling in three regions (Mopti, Sikasso, 
and Timbouktou) of Mali in 21 communes (local government areas) where the project is 
intervening. The USAID Mali Livestock Technology Scaling project led by ILRI started in January 
2016 and the duration is 4 years. During April and September 2016, Africa RISING presented the 
work from feed-health interventions in Northern Ghana at the planning meeting of USAID Mali 
Livestock Technology Scaling project. In addition, Africa RISING shared the protocol of pilot 
study on feed-health interventions which started in Koutiala in July with USAID Mali Livestock 
Scaling project. AMEDD, the Africa RISING partner responsible for the monitoring of the ongoing 
feed-health interventions and data collection in Koutiala will also be  responsible for the scaling 
of the same technologies in USAID Mali Livestock Scaling project sites in Koutiala as from 2017. 
Hence the training provided by ILRI for AMEDD will be useful for USAID Mali Livestock Scaling 
project. 
5.2 Ghana 
5.2.1 N2 Africa 
As a follow-up to discussions on inter-project collaboration in Ghana, the N2 Africa and Africa 
RISING projects organized a workshop for 41 women from 11 women’s groups from Binduri 
(four), Kassena-Nankana (four) and Bongo-Sambolgo (three) districts on 17 and 18 July, 2016. 
The objective was to identify enterprises the women strongly believe could lead to their 
empowerment and to collaborate with the groups to successfully establish these enterprises. 
 
Key enterprises identified by the women were cropping sesame, soybean, cowpea, groundnut, 
rice, leafy vegetables, and Bambara bean and the rearing of small ruminants, pigs, guinea fowls, 
and domestic chicken. The women identified their contribution to the partnership as mobilizing 
the groups, providing land and labor for crop farming, and feeding and housing livestock. 
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Cowpea was the only crop that could be successfully grown in July under rainfed conditions in 
the region. Therefore, the projects provided technical back-stopping to the groups to establish 
more than 100 acres of cowpea for sale and household consumption. Plans to assist the 
women’s groups with the other enterprises identified are to be discussed in subsequent 
meetings. 
5.2.2 Groundnut Scaling 
The Africa RISING and Groundnut Scaling projects are also conducting joint research to 
determine appropriate planting densities and phosphorus fertilizer requirements for different 
groundnut varieties released in Ghana. This research is in response to observations made by the 
Groundnut Scaling project in their interactions with farmers. 
5.2.3 Agricultural Technology Transfer 
The Agricultural Technology Transfer (ATT) and Africa RISING projects signed an MoU to 
implement joint demonstrations on promising cereal-legume strip cropping technologies (maize-
cowpea, maize-groundnut, and maize-soybean) identified by Africa RISING at some ATT 
intervention communities in the Northern region (Kpatinya, Kusawgu, Nyankpala, Synkpala and 
Yagaba), Upper East (Nyariga, Syrigu, Yebomgo, Yua and Zebila), and Upper West (Panyawkora, 
Kaleo, Loggu and Navawire). The demonstrations were established as part of ATT’s on-farm 
‘Conservation Agriculture Participatory Adaptive Trials’. Africa RISING led development of the 
demonstration protocol (varieties, spacing, pest/disease management, harvesting, etc.), 
provided legume seeds for the demonstration, and assisted with organizing farmers’ field days 
in the regions; ATT established and monitored the on-farm demonstrations and assisted with 
organizing farmers’ field days. ATT is in the process of preparing a report on the performance of 
the strip cropping technologies relative to farmers’ practice. Similarly, IWMI, a partner in Africa 
RISING collaborates with ATT in the adaptation of innovative flood water management strategy 
for dry season crop production with scaling potential to AR intervention communities. 
5.2.4 Strengthening Partnerships, Results, and Innovations in Nutrition Globally 
(SPRING) 
Earlier this year, a plan had been developed with the SPRING project to apply the Ghana-specific 
aflatoxin biocontrol product Aflasafe to groundnut in 150 Farmers’ field schools during the next 
field season. The product manufactured for this collaboration (610 kg) had been sent to Ghana 
beforehand and distributed to MoFA officers on the request of SPRING. 
 
However, in July, the CoP of SPRING Ghana informed us that SPRING would not be able to 
collaborate with Africa RISING in Aflasafe GH01 and Aflasafe GH02 trials (61 ha altogether) on 
groundnut fields because the environmental approvals to use biopesticides from Ghana-EPA and 
USAID authorities were not in place. He specified that SPRING recognizes the benefits that the 
use of Aflasafe products provide,  but since there was no explicit approval from both Ghana-EPA 
and USAID authorities in West Africa the planned activities were cancelled. This occurred even 
though the environmental approvals (Programmatic Environmental Assessments by USAID) for 
use of biopesticides in Southern and Eastern Africa were shared with SPRING. 
 
After the cancellation of the collaboration, MoFA officers distributed the products to farmers. A 




5.2.5 Collaboration with GIZ Green Innovation Center for the Agriculture and 
Food Sector 
The GIZ funded Green Innovation Center for the Agriculture and Food Sector approached IITA to 
produce the aflatoxin biocontrol product for application in fields of their beneficiary farmers.  
Due to a change in the priorities by the German donor of this project, GIZ cancelled the 
cooperation. Through this cooperation Africa RISING would have been able to put 1500 ha 
under this new technology. 
5.2.6 Feed the Future Innovation Lab for Small Scale Irrigation (ILSSI) 
The research on dry season vegetable irrigation and the use of shallow groundwater 
resources in Africa RISING complements the USAID funded project “Feed the Future Innovation 
Lab for Small Scale Irrigation” (ILSSI) which focuses on three priority interventions (shallow-
wells, overhead tank and hose; as well as rainwater harvesting for home gardens) and 
simulation modelling. Both projects have complementary activities in different intervention 
communities (i.e. Tekuru and Nyangua for Africa Rising and Dimbasinia for ILSSI) within the 
Anyari watershed. This allows for more diversity of tested solutions for agricultural water 
management. 
5.3 Burkina Faso (non-Africa RISING country) 
5.3.1 Sustainable Intensification Innovation Lab (SIIL)  
tems in the Sahelian zone 
of Burkina Faso funded by Feed the Future Sustainable Intensification Innovation Lab (SIIL) 
capitalizes on research outputs from Africa RISING in terms of tools and approaches for 
participatory testing and evaluation of sustainable intensification innovations.  
 
A Farmers’ Field School of 0.25 ha of improved dual purpose IITA cowpea variety (KVX 745-11P) 
was established in each of the eight project communities in Burkina Faso along with 0.25 ha of 
improved sorghum variety (Sariasso 16) developed by CIRAD. A nutrition garden of about 0.05 
ha with moringa and baobab was established in each study site of about 0.05 ha. This was based 
on the work of ICRAF in Mali under the Africa RISING project. 
 
The US ambassador to Burkina Faso visited the Farmers’ field school in one of the project sites 
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the 33rd Biennial Conference of the Ghana Animal Science Association. International 
Conference Centre, University for Development Studies, Tamale, Ghana, pp. 427-434. 
 
4. Addah, W., Sulemana, N., Ansah, T. and Ayantunde, A.A. 2016. Effects of ensilling on 
fermentation characteristics of groundnut haulms and on growth performance of 
Djallonke sheep. In: I. I. Abdul-Rahman, T. Ansah, Addah, W. and B. Acquah (eds.). 
Proceedings of the 33rd Biennial Conference of the Ghana Animal Science Association. 
International conference Centre, University for Development Studies, Tamale, Ghana. 
pp. 486-491. 
6.3 Students’ dissertations 
1. Clarisse Umutoni (2016). Analysis of natural resource management approaches for 
improving livestock productivity in mixed crop-livestock systems in Sudano-Sahelian 
zone of Mali. PhD thesis, Cheikh Anta Diop University, Dakar, Senegal. 
 
2. Deku, Gideon (2016). Ensiling Vs drying of groundnut haulms: Effects on growth 
performance of sheep. BSc. dissertation, Department of Animal Science, University of 
Development Studies, Tamale, Ghana. 
 
3. Asare-Agyapong, Emmanuel (2016). Effects of manure application on fermentation 
characteristics of whole crop groundnut (Arachis hypogaea) haulm silage. BSc 





4. Opoku Amoateng Richmond (2016). Nutrient composition of total mixed rations 
prepared with groundnut haulm conserved as hay or silage. BSc dissertation, 














































Table 15: Africa RISING Graduate Students – West Africa. 
S/N Name Sex E-mail Country Degree University Start End Specialization/graduation 
1.  Theodore E. Avukpor M Eyram4bukky@yahoo.com" Ghana MSc KNUST 2014 2016 Graduated 
2.  
Mohammed Abdul 
Kadir M faked45@yahoo.com" Ghana MSc KNUST 
2014 2016 Horticulture 
3.  Naaba Jonathan M "naabajonanthan@yahoo.com" Ghana MPhil KNUST 2014 2016 Horticulture 
4.  Shaibu Mellon M Sbmellon2005@gmail.com Ghana MSc WUR 2014 2016 Agricultural Economics 
5.  Daniel A Apalibe M danielawentemiapalibe@gmail.com Ghana MSc UDS 2014 2015 Graduated 
6.  Xu Youfei M Youfei-xu@wur.nl Mali MSc WUR 2013 2015 Graduated 
7.  
Salim Dumbia 
M Tel. 76528725/66046193 Mali MSc Katibugou 




Sanda M bashplus001@gmail.com Ghana MPhil UDS 
2015 2016 Soil and Water Manage. 
9.  Mary Awuni F angelasaknab@yahoo.com Ghana MSc UDS 2013 2016 Pig Nutrition 
10.  Eliasu Salifu M Salifueliasu@gmail.com" Ghana MSc KNUST 2014 2016 Graduated 
11.  Iddrisu Bashiru M Bantabillan@yahoo.co.uk" Ghana MSc KNUST 2014 2016 Horticulture 
12.  Bright Amponsah M amponsahbk36@gmail.com Ghana MSc KNUST 2013 2016 Graduated 
13.  Martha Agyri F martha.agyiri@gmail.com Ghana MSc KNUST 2014 2016 Graduated 
14.  
Safo Kantanka 
Goodman M ogooduman@yahoo.com Ghana PhD KNUST 
2013 2016 Poultry Nutrition 
15.  
Abdul Nurudeen 
M abdulrahmannurudeen@yahoo.com Ghana PhD KNUST 
2013 2016 Soil Fertility 
Management 
16.  Raphael Ayizanga M  raphayi2003@yahoo.com Ghana PhD KNUST 2013 2016 Defended dissertation 
17.  Solomon Konlan M kspigansoa@yahoo.com Ghana PhD UDS 2013 2016 Ruminant Nutrition 
18.  Clarisse Umutoni F c.umutoni@cgiar.org Mali PhD CDU 2013 2016 Graduated 
19.  Peter Agbetiameh M d.agbetiameh@cgiar.org Ghana PhD KNUST 2013 2016 Plant pathology 
20.  Mary Ollenburger F M.Ollenburger@wur.nl Mali PhD WUR   Farming systems 
CDU: Cheik Anta Diop University, Dakar, Senegal; KNUST: Kwame Nkrumah University of Science and Technology, Kumasi, Ghana; UDS: University for Development Studies, Tamale, 







Annex 1: Summary of Phase 1 achievements (continued from 
Part 1) 
Phase 1 activities were implemented under three research outputs (RO): situation analysis, 
integrated systems improvement, and scaling and delivery. Gender, nutrition and capacity 




Intervention communities were identified: IFPRI and national project partners selected project 
sites in Ghana and Mali using bio-physical and socio-economic criteria for long-term research 
trial establishment18. In Ghana, communities were mobilized and analyzed to identify 
constraints and opportunities for SI19. 
 
IFPRI conducted extensive baseline surveys in Ghana20 and Mali21. Different farm types were 
identified. They will be validated in Phase 2 for suitability to target and scale innovations, and 
also used for ex-post impact assessment.  
 
The Africa RISING WA research teams conducted situational analyses, surveys, and reviews to 
allow identification of better targeted research entry points. Some of the outputs are given 
below: 
 Farming systems analyzed: Farming systems at the intervention communities in Ghana and 
Mali were characterized to identify constraints and entry points for SI and innovation at the 
farm level. The statistical (top-down, researcher-defined) and participatory (community-
based, farmer-defined) approaches to the construction of farm types were compared using 
household data from northern Ghana. The results showed the incorporation of farmers’ 
perspectives might provide further context and insight into the drivers of diversity22.  
 Integrated crop-livestock systems reviewed: A workshop was organized to review constraints 
and opportunities for the intensification of ruminant and non-ruminant production systems 
in northern Ghana in 2012. The workshop proceedings were published23.  
 Household nutrition and food safety issues document: In Ghana, a 522-household nutrition 
survey results showed that the consumption of livestock products was low relative to crops. 
Dietary diversity score varied across regions. A survey of the nutritional status of about 1300 
children revealed that about 1% were severely malnourished, 6% moderately malnourished, 
19% were at risk of being malnourished, and 74% were normal24. In Mali, food consumption 
                                                          
18 Guo, Z., Azzarri, C. 2013. Site selection for the Africa RISING project in northern Ghana. Washington, DC: International Food Policy 
Research Institute. https://cgspace.cgiar.org/handle/10568/42254  
19 Ellis-Jones, J., Larbi, A., Hoeschle-Zeledon, I., Dugie, I.Y., Teli, I.A., Bauh, S.S.J., Kanton, R.A.L., Kombiok, J.M., Kamara, A.Y., Gyamfi, 
I. 2012. Sustainable intensification of cereal-based farming systems in Ghana’s Guinea savannah: Constraints and opportunities 
identified with local communities. IITA Report. IITA, Ibadan, Nigeria 
20 Tinonin, C. 2015. Ghana Africa RISING Baseline Evaluation Survey (ARBES) Report, IFPRI 
21 Howard, P. 2015. Mali Africa RISING Baseline Evaluation Survey (ARBES) Report, IFPRI. 
22 Kuivanen, K.S. 2015. Dealing with farming system diversity in northern Ghana: Typology approaches. MSc thesis in Organic 
Agriculture. Wageningen, The Netherlands: Wageningen University. https://cgspace.cgiar.org/handle/10568/68648  
23 Dei, H.K. (eds.) 2012 – footnote 6 
24 Saaka et al., 2015 – footnote 33 
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patterns were characterized, and a study to assess the dietary and relative share of 
vegetables in diets was completed and nutritional guidelines developed25.  
 Ruminant feed resources and feed markets characterized: An assessment of existing and 
potential feed resources, their uses and seasonal gaps using FEAST identified natural pasture 
and crop residues as the key feed resources for ruminants in northern Ghana. In Mali, 
grazing natural pastures and crop residues accounted for 40-55% and 20-25% of diets of 
ruminants respectively26. An assessment of feed markets in Ghana found that trade in crop 
residues such as cowpea hay, groundnut haulms, agro-industrial by-products (bran of maize, 
rice, and sorghum) and fresh grass was fast-growing in the region, especially during the late 
dry season (February to April).  
 Rural poultry and pig production systems characterized: A rural pig survey involving 114 
households showed that farmers obtained starter stock from neighbors. Poor housing, 
health care, and feeding management were the major production constraints. An 
assessment of the rural poultry enterprise showed that domestic chickens and guinea fowls 
kept under semi-intensive management were the predominant species. Live birds are sold 
to generate cash for food, school fees, or health bills. Key constraints to SI of rural poultry 
production were pests and diseases, high chick mortality, predation, lack of technical know-
how, and feed shortages. 
 Cereal-legume-vegetable cropping systems analyzed: An analysis of the vegetable 
production systems in Ghana showed that 30% of the households surveyed grew vegetables 
for cash and home consumption. Most of the vegetables are grown under rain-fed 
conditions in pure or mixed stands with maize, millet, and sorghum. In the Upper East 
region, cereal-cereal and cereal-legume cropping systems predominate. 
 
Integrated systems improvement 
Improved crop varieties and cropping systems identified and disseminated 
Farmer-preferred, high yielding varieties of cereals (maize, rice, and sorghum hybrids), legumes 
(groundnut, dual-purpose, and early-maturing cowpea, early and medium maturing soybean) 
and vegetables (okra, roselle, tomato, eggplant, and pepper) were identified. The improved 
varieties were combined with several agronomic practices to develop and disseminate more 
productive cropping systems27. Integrated systems tested included: 
 Cowpea variety, planting date, and insecticide spraying regime. 
 Appropriate cultivar and integrated soil management practices for intensive soybean. 
 Response of drought-tolerant and Striga-resistant extra-early, early, and medium 
maturing maize to nitrogen fertilizer. 
 Cereal (maize)-legume (cowpea, groundnut, and soybean) strip-cropping. 
 Sorghum hybrid variety and fertilizer micro-dosing. 
 Groundnut variety and phosphorus fertilizer rates for improved crop yields. 
 Cereal (maize)-vegetable (roselle, tomato, eggplant, okra, peppers) intercrops. 
 Rice variety and nitrogen fertilizer rate to intensify rice production. 
 Hybrid maize and cowpea growth types. 
 Integrated maize-livestock cropping system consisting of sheep and goat stocking 
density, maize planting density, and nitrogen fertilizer level. 
                                                          
25 Diawara, 2013 – footnote 32 
26 Umutoni, C., Ayantunde, A., Sawadogo, G.J. 2015. Evaluation of Feed Resources in Mixed Crop-Livestock Systems in Sudano-
Sahelian Zone of Mali in West Africa. International Journal of Livestock Research, 5(8). (DOI:10.5455/ijlr.2015081309546) 
27 Sugri et al., 2016 – footnote 17 
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Approaches to sustainable natural resources management developed 
 Participatory approaches were used to document and validate local conventions in 
intervention communities in Mali to reduce conflicts between crop growers and 
herders28. 
 In Mali, watersheds were established and characterized; shallow wells in the watersheds 
were characterized for effective water management29. 
 Effects of soil and water conservation methods on soil water cycles and crop production 
were compared in Ghana30. In Mali, land management (contour bunding) associated 
with agroforestry was developed to improve soil fertility. 
 
Options to reduce post-harvest losses and mycotoxin contamination identified and disseminated 
 Reducing post-harvest losses in cowpea and maize. An on-farm trial in Ghana to reduce 
post-harvest losses in maize and cowpea showed that grains stored in PICS sacs and 
plastic drums recorded little or no loss compared with the farmers’ practice of using jute 
sacks. Using Phostoxin and Actellic Super as protectants applied to the grains in the 
sacks resulted in better control of losses than not using protectants31. 
 Aflatoxin management: Two Aflasafe products, GH01 and GH02, were identified and 
evaluated for biological control of aflatoxin in maize and groundnut in Ghana. Aflatoxin 
resistant groundnut varieties were identified in Ghana and Mali. 
 
Improved livestock management systems developed and disseminated 
 Improved housing for poultry: Performance of birds raised under improved housing was 
compared with those managed under semi-intensive conditions practiced by farmers in 
the region. Birds provided with housing were 43.5% heavier, and recorded lower 
mortality rate (19.5%) than their free-range counterparts at 15 weeks of age. 
 Artificial brooding of guinea fowls: Artificially brooding guinea fowls for nine weeks 
before selling them to farmers could improve the rural guinea fowl industry because it 
reduced mortality by 15% and resulted in a higher gross margin. 
 Improving village sheep and goat flocks: An on-farm trial compared the performance of 
village sheep and goat flocks under improved feeding (natural pasture grazing 
supplemented with 300 g of a concentrated diet formulated from either home-grown or 
purchased feed resources) and health care (antibiotics, deworming, multivitamins, and 
vaccination against peste de petits ruminants four times per year) management with 
farmers’ practice. The administration of a formulated feed and health package resulted 
in significantly higher weight gains, birth rates, more quality manure (32%), female 
lambs/kids (33%), and 27% more profit per animal32. 
                                                          
28 Umutoni, C. 2014. Local conventions governing community participation in the decentralized management of natural resources: 
Case study of mixed crop-livestock systems in the Sudano-Sahelian zone of West Africa. Ibadan, Nigeria: International Institute of 
Tropical Agriculture. https://cgspace.cgiar.org/handle/10568/51642 
29 Zemadim, B., Gumma, M.K. 2015. Watershed Management: Efforts Beyond Plot/Farm Level in the Sudanian Zone of Mali: Review 
of Practices. Paper presented at the Tropentag 2015: Management of land use systems for enhanced food security-conflicts, 
controversies and resolutions. September 16-18, 2015, Humboldt-Universität, Berlin, Germany 
30
 Eliasu, S. 2015. Soil and water conservation methods to increase cereal and legume production in Northern Ghana. MSc thesis. 
Kwame Nkrumah University of Science and Technology, Kumasi, Ghana 
31 Sugri et al., 2015 – footnote 17 
32 Avornyo, F.K., Ayantunde, A. , Shaibu, M.T., Konlan, S.P., Karbo, N. 2015. Effect of Feed and Health Packages on the Performance 
of Village Small Ruminants in Northern Ghana. International Journal of Livestock Research, 5(8). (DOI:10.5455/ijlr.20150717102356) 
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Feeding systems for pigs and poultry: Improved feeding packages were developed for pigs33;34 
and guinea fowls35. The packages consisted of concentrated ration formulated from locally 
available feed resources. 
 
Technology delivery and scaling out 
Africa RISING WA used different approaches to demonstrate, deliver, and scale-out technologies 
to more than 4000 male and female farmers. They included participatory ‘mother-baby trials’, 
community-based Technology Parks, Farmers’ field days, and R4D platforms. In Mali, links were 
established with development partners and development projects to disseminate SI 
technologies. A total of 1463 farmers, male (45%) and female (55%) participated in pre-harvest 
Farmers’ field days in the intervention communities in Ghana in 2014. Some specific 
technologies were disseminated to wider groups of beneficiaries such as the Fighting Striga 
videos developed by ICRISAT and translated into six North Ghanaian languages. More than 8000 
DVDs were distributed in Mali and Ghana. 
 
Capacity development 
More than 4000 participants comprising male and female farmers and agricultural extension 
agents benefited from various short-term group trainings conducted by the project. For 
example, in Mali, cluster- based Nutrition field schools were initiated in Sirakele and M'Pessoba 
communities which trained more than 500 women, mostly pregnant women and nursing 
mothers, on the nutrition of children aged between 6 and 24 months. A total of 26 graduate 
students (19 MSc and 7 PhD) have been attached to the project for their dissertation research. 
Short-term courses on experimental design and data analysis and integrated crop-livestock 
production were organized to develop individual and institutional research capacities, with a 
special focus on early-career women scientists. 
 
Communication and knowledge management 
A communication and knowledge management strategy was developed and implemented in 
Phase 1 of the two IITA-led Africa RISING West Africa and East/Southern Africa projects. Its 
implementation resulted in the following highlights for the two projects: 
 Published 197 blogposts highlighting project findings and progress on the website 
(https://africa-rising.net/), 277 documents including reports, evidence briefs, 
PowerPoint presentations on the project’s online repository on CG space 
(https://cgspace.cgiar.org/handle/10568/16498), and the research team published 13 
articles in high quality peer-reviewed journals. 
 The Africa RISING project’s online presence (in terms of views) of the materials we 
produced and published online also went well over the 1 million unique online views 
mark. These views have culminated in 104, 702 downloads of our documents which are 
online, thereby signaling growing interest in the materials produced by the project 
among members of the global knowledge community.  
                                                          
33 Dei, H.K., Amewonye, M., Getse, F., Mbimadong, J., Alenyorege, B., Sarpong, P., Avornyo, F., Karbo, N. 2013. Effect of replacing 
maize with processed false yam tuber meals on growth performance of the Ashanti Black Pig. Ghanaian Journal of Animal Science 
7:59-64 
34 Dei, H.K., Alenyorege, B., Apalibe, D.A., Okai, D.B., Larbi, A. 2014a. Effect of replacing maize with processed false yam tuber meals 
on growth performance of the Ashanti Black pig. Ghanaian Journal of Animal Science 8:101-114 
35 Dei, H.K., Mohammed, S., Adarkwa, D.K. 2014b. Effect of partial replacement of maize with dry ‘pito’ mash on growth 
performance of guinea fowl and growing layer chickens. Ghanaian Journal of Animal Science 8:5125-130 
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 During selected field days and project events, the projects have also worked with in-
country print, radio, and TV journalists to create awareness about its activities and 
achievements.  
 Participation in national agricultural shows has also been used as an outreach activity. 
 
The project team also ensured closer communication and engagement with farmers by ensuring 
their participation in different regular and non-regular events. The team carried out the 
following activities: 
 Farmer field assessments: These are farmer-led events conducted to get farmers 
evaluate the technologies being tested. The field assessments allow farmers to select 
the best-fit technologies based on their own experiences and realities. 
 Site-specific Farmers’ field days (FFD): The projects have continued to foster field-based 
learning through the Farmers’ field days. The farmers and the researchers working in 
the different project regions always consult to agree on the date of the FFDs as well as 
how long they will be. The FFDs are usually organized along specific theme technologies 
and end up attracting both male and female farmers from the Africa RISING intervention 
villages and beyond.  
 Site-specific Farmers’ field schools (FFS): The field schools approach has also been used 
in the two regions as a means of training groups of farmers on good agronomic, crop 
management, and raising fodder practices. For example, in 2014-2015 the FFS model 
was utilized in 34 communes in Mali (24 communes in Mopti and 10 in Sikasso regions) 
to train farmers on integrated Striga and soil fertility management techniques (ISMSF)36. 
 Meetings to report back research findings to farmers and local communities: 
Researchers working in the project usually also ensure that they organize sessions 
where they report back results of their findings to the relevant intervention 
communities. 
 Farmers’ study tours: The projects have also been organizing study tours for the farmers 
to visit model farmers in different locations. For example, three study tours for 
exchanging experiences were organized around hybrid seed production fields of 
sorghum and demonstrations plots located at Faragouaran, Konio, Oure, and CAA 
Samanko in Mali37. 
 
Functional partnerships 
During Phase 1, a substantial network of partners with different expertise has been formed, 
comprising CGIAR centers, international research institutions, national programs in Ghana and 
Mali, community-based and non-governmental organizations (Table16). 
 
Table 16: Africa RISING West Africa Project Phase 1 research teams. 
Research Team Partners 
Ghana IITA, CIAT, ILRI, AVRDC, IWMI, CRI, FRI, SARI, SRI, UoG, UDS, KNUST, 
ARI 
Mali ICRISAT, ICRAF, AVRDC, ILRI, ICRAF, IER 
Cross-cutting IFPRI, WUR 
 
                                                          
36 Africa RISING West Africa Technical Report 01 October 2014 – 31 March 2015 
37 Africa RISING West Africa Technical Report – footnote 52 
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Two district level R4D platforms were established in Mali and six in Ghana to assist with: 
identification of constraints and opportunities, and entry points for SI; ensure bottom-up and 
demand-driven implementation of the project activities; research prioritization; dissemination 
of SI innovations; facilitation of farmer experimentation and evaluation; promotion of 
appropriate policies and building strong institutions; and monitoring and evaluation through 
learning and experience sharing. 
 
Multi-disciplinary research teams among the network of partners were established in both 
countries to implement the activities Phase II proposes to build on those partnerships that have 
been successful and provide the expertise required in future. There will be greater emphasis on 
partnerships with a range of new stakeholders, especially development projects to scale-out 
tested and proven SI technologies and practices. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
